Influence of planting depth and mulch on the growth of nine species of ornamental plants in landscape and container settings by Pecot, Heather Christianne
Louisiana State University
LSU Digital Commons
LSU Master's Theses Graduate School
2004
Influence of planting depth and mulch on the
growth of nine species of ornamental plants in
landscape and container settings
Heather Christianne Pecot
Louisiana State University and Agricultural and Mechanical College, hkirk1@lsu.edu
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_theses
This Thesis is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in LSU
Master's Theses by an authorized graduate school editor of LSU Digital Commons. For more information, please contact gradetd@lsu.edu.
Recommended Citation
Pecot, Heather Christianne, "Influence of planting depth and mulch on the growth of nine species of ornamental plants in landscape
and container settings" (2004). LSU Master's Theses. 148.
https://digitalcommons.lsu.edu/gradschool_theses/148
INFLUENCE OF PLANTING DEPTH AND MULCH ON THE GROWTH OF NINE 
SPECIES OF ORNAMENTAL PLANTS IN LANDSCAPE AND CONTAINER 
SETTINGS 
 
 
 
 
 
 
 
 
 
 
A Thesis  
 
Submitted to the Graduate Faculty of the  
Louisiana State University and  
Agricultural and Mechanical College  
in partial fulfillment of the  
requirements for the degree of  
Master of Science  
 
 
in 
 
The Department of Horticulture 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
by 
Heather Christianne Pecot 
B.S., Louisiana State University, 2001 
December 2004 
 
DEDICATION 
 
 
 
 This thesis is dedicated to my husband and dear friend Jay.  Without his support 
and encouragement I could not have done this.  It is also dedicated to my family for their 
support and love.   I would like to thank you Charlie for being an inspiration and thank 
you mom and Chris for your unwavering support in my times of need.  And lastly, to my 
friends for keeping me grounded.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ii
ACKNOWLEDGEMENTS 
 
 
 
 
I would like to thank Dr. Patrick Hegwood for the opportunity to work at the Burden 
Research Center and for all of his assistance in helping me to complete my research there.  
I would also like to thank Tim, Anthony, Clarence, Peggy, and Wanda for all of their 
assistance and guidance at Burden.  They all helped to make my load lighter and more 
enjoyable.  I am also grateful to Drew and Rebecca Bates for their support, 
encouragement, and friendship throughout my graduate career.  I would also like to thank 
my collogues and friends at Louisiana State University for all of their assistance and 
encouragement.  I am forever grateful to Cody and Sean for all of his hard work and 
sweat out in the hot Louisiana sun.  Thank you Ann and Dr. Bush for all of your guidance 
and labor in helping me to finish this research.  Ann you have been such great help and a 
good friend to me through all of this, thank you.  I would like to thank Rob and Dr. 
Owings for all of their assistance and advice.  I am very grateful to the Department of 
Horticulture and all of their employees for their help, and to the Agricultural Center for 
their support.  And lastly, thank you to my husband and brother Chris for their assistance 
in the field.   
 
 
 
 
 
 
 
 
 
 
 
 iii
TABLE OF CONTENTS 
 
 
ACKNOWLEDGEMENTS……………………………………………………………...iii 
 
LIST OF 
TABLES…………………………………………………………………………………..v 
 
LIST OF 
FIGURES……………………………………………………………………………….viii 
 
ABSTRACT……………………………………………………………………………...ix 
 
CHAPTER 
1 INTRODUCTION  …………………………………………………….…1 
Literature Review…………………………………………………2 
 
2 EFFECTS OF PLANTING DEPTH ON ORNAMENTAL PLANT 
GROWTH IN THE FIELD………………………………………………15  
Introduction………………………………………………………16 
Materials and Methods……………………………………….…..17  
Results and 
Discussion………………………………………………………..19 
 
3 EFFECTS OF MULCH ON ORNAMENTAL PLANT GROWTH…….36 
Introduction……………………………………………………....37 
Materials and Methods…………………………………………...39 
Results and 
Discussion………………………………………………………..41 
 
4 EFFECTS OF PLANTING DEPTH ON NINE SPECIES OF CONTAINER 
GROWN ORNAMENTAL 
PLANTS……………………………………………………………….....51 
Introduction………………………………………………………52 
Materials and 
Methods…………………………………………………………..53 
Results and 
Discussion…………………………………………..……………54 
 
5 CONCLUSIONS……………………………………………..………….62 
 
REFERENCES………………………………………………………………………..…65 
 
APPENDIX:  NUTRIENT AND WEATHER DATA………….…………………….....70 
 
VITA…………………………………………………………………………………..…85 
 iv
 
LIST OF TABLES 
 
1 The effects of planting depth on ornamental “George Tabor’ azalea in the 
field…………………………………………………...………………………….20 
 
2 The effects of planting depth on ornamental bald cypress in the 
field………………………………………………………………………………21 
   
3 The effects of planting depth on ornamental ‘Natchez’ crape myrtle in the 
field………………………………………………………………………………22 
 
4 The effects of planting depth on ornamental dwarf gardenia in the 
field………………………………………………………………………………23 
 
5 The effects of planting depth on ornamental ‘Fire power’ dwarf 
nandina…………………………………………………………..……………….24 
 
6 The effects of planting depth on ornamental ‘Clara’ Indian hawthorn in the 
field…………………………………………………………...………………….25 
 
7 The effects of planting depth on ornamental ‘Big Blue’ Liriope in the 
field………………………………………………………………………………26 
 
8 The effects of planting depth on ornamental ‘Little Gem’ magnolia in the 
field………………………………………………………...…………………….27 
 
9    Visual quality ratings for  ‘George Tabor’ azalea in the field…………………...28 
 
10  Visual quality ratings for bald cypress in the field………………….…………...29 
   
11  Visual quality ratings for  ‘Natchez’ crape myrtle in the field…………………..30 
   
12  Visual quality ratings for  ‘Radicans’ dwarf gardenia in the field………….……31 
   
13  Visual quality ratings for  ‘Fire Power’ dwarf nandina in the field……………...32 
   
14  Visual quality ratings for  ‘Clara’ Indian hawthorn in the field…………………33 
   
15  Visual quality ratings for  ‘Big Blue’ liriope in the field…………………….….34 
   
16  Visual quality ratings for  ‘Little Gem’ magnolia in the field…………………...35 
   
17 The effects of mulch on growth of ornamental  “George Tabor’ azalea in the             
field………………………………………………………………………………43 
 
 v
 
18 The effects of mulch on growth of ornamental bald cypress in the 
field………………………………………………………………………………44 
 
19       The effects of mulch on growth of ornamental ‘Natchez’ crape myrtle in the  
field ………………………..……………………………….……………………45 
   
20 The effects of mulch on growth of ornamental dwarf gardenia in the 
field……………………………………………………………....………………46 
 
21 The effects of mulch on growth of ornamental ‘Fire power’ dwarf nandina in the 
field…………………………………………………………….………………...47 
 
22 The effects of mulch on growth of ornamental ‘Clara’ Indian hawthorn in the 
field…………………………………………………………………….………..48 
   
23 The effects of mulch on growth of ornamental ‘Big Blue’ liriope in the 
field….……………………………………………………………..…………….49 
 
24 The effects of mulch on growth of ornamental ‘Little gem’ magnolia in the 
field………………………………………………………………...…………….50 
 
25 The influence of planting depth on container grown ornamental ‘George 
Tabor’azalea……………………………………………………………………..56 
 
26 The influence of planting depth on container grown ornamental bald cypress….56 
 
27 The influence of planting depth on container grown ornamental ‘Natchez’ crape 
myrtle…………………………………………………………………………….57 
 
28 The influence of planting depth on container grown ornamental dwarf gardenia.57 
 
29 The influence of planting depth on container grown ornamental ‘Fire power’ 
dwarf nandina…………………………………………………………………….58 
 
30 The influence of planting depth on container grown ornamental ‘Clara’ Indian    
hawthorn…………………………………………………………………………58 
 
31 The influence of planting depth on container grown ornamental ‘Big Blue’ 
liriope………………………………………………………………………..….. 59 
 
32 The influence of planting depth on container grown ornamental ‘Little 
Gem’magnolia……………………………………………………………..……..59 
 
33 The influence of planting depth on root dry weight of several container grown 
ornamentals………………………………………………………………………60 
 vi
 
34 The influence of planting depth on top dry weight of several container grown 
ornamentals………………………………………………………………………61 
 
A.1 Soil test analysis for the Burden Research Center.  Soil sample results for A1…74 
 
A.2 Soil test analysis for the Burden Research Center.  Soil sample results for A2…75 
 
A.3 Soil test analysis for the Burden Research Center.  Soil sample results for A3…76 
 
A.4 Soil test analysis for the Burden Research Center.  Soil sample results for A4…77 
 
A.5 Soil test analysis for the Burden Research Center.  Soil sample results for A5…78 
 
A.6 Soil test analysis for the Burden Research Center.  Soil sample results for A6…79 
 
A.7 Soil test analysis for the Burden Research Center.  Soil sample results for A7…80 
 
A.8 Soil test analysis for the Burden Research Center.  Soil sample results for A8…81 
 
A.9 Soil test analysis for the Burden Research Center.  Soil sample results for A9…82 
 
A.10 Soil test analysis for the Burden Research Center.  Soil sample results for A10..83 
 
 
 
 
 
 
 
 
 
 vii
 
LIST OF FIGURES 
 
 
Figure 1. Temperature and rainfall data for Burden Research Center 2001…71 
 
Figure2. Temperature and rainfall data for Burden Research Center 2002…72 
 
Figure 3. Temperature and rainfall data for Burden Research Center 2003…73 
 
Figure 4. Map of soil sample locations in the field………………………….84 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
viii 
  
ABSTRACT 
 
 
A major concern for landscape contractors and home gardeners is economic loss caused 
by the avoidable replacement of improperly installed landscape plants.  Six different 
planting depths and mulch treatments were applied to nine species of landscape plants in 
a field study beginning July 5, 2001.  Plants were evaluated on the effects of improper 
planting depths and mulch on the following species; Southern magnolia ‘Little Gem’ 
(Magnolia grandiflora), bald cypress (Taxodium distichum), crape myrtle (Lagerstromia 
indica x fauriei ‘Natchez’), azalea (Rhododendron indicum ‘George L. Tabor’), Indian 
hawthorn (Raphiolepis indica ‘Clara’), loropetalum (Loropetalum chinense ‘Burgundy’), 
dwarf gardenia (Gardenia jasminoides ‘Radicans’), dwarf nandina (Nandina domestica 
‘Fire power’), and liriope (Liriope muscari ‘Big Blue’).  Growth indexes, mortality rates, 
and quality ratings were recorded.  For this study the following planting depths were used 
in the field were 7.6 cm above grade, 3.8 cm above grade, at grade, 3.8 cm below grade 
and 7.6 cm below grade.  At grade was considered to be the top of the soil line of the 
hipped up rows.  One half of the plants in the field were mulched at a rate of three-inches 
with 5/8th screen pine bark mulch.  This research benefits landscape contractors and 
homeowners by determining the tolerances of these nine species to improper planting 
techniques and mulching.  The objective of this study is to help lessen plant replacement 
by determining optimum planting depth and mulch rates for these species.  
     A second experiment was conducted on the same plant species of plants in a 
container study that involved three different planting depths.  In this case, growth index 
measurements were taken four times over an eight-month period and, two quality ratings 
 ix
 were taken two times.  In the container study the following planting depths were used: at 
grade, 3.8 cm below grade, 7.8 cm below grade.  Grade was considered to be the top of 
the one-gallon container. 
           For all species, growth did not differ among the planting depth treatments in the 
field.  However, there was a significant affect by the application of mulch on seven of the 
eight species in the field study.  In the container study, significant affect of planting depth 
that decreased growth and quality was observed in all species except bald cypress, Indian 
hawthorn, and dwarf gardenia.  Overall, dry weights of container-grown plants did not 
show a significant affect plant growth and quality of the plants.  
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Literature Review 
 
 
Industry Significance 
 
 Ornamental plants represent the sixth largest agricultural commodity group in the 
United States; with farmgate cash receipts totaling $ 10.94 billion in 1997 (NASS, 1999).     
In 2000, Americans spent $2.8 million dollars on landscape installation services alone, 
and in 2002, that number increased to $3.2 million.  In Louisiana, commercial nursery 
crop production was valued at $104,284,341 million dollars in 2001, and  $161,529,985 
million dollars in 2003 (Ag Summary, 2003).  Louisiana’s greenhouse and nursery 
products accounted for $104,437,000 million dollars in gross sales while landscape and 
horticultural services accounted for $146,437,000 million dollars in 1992 (Hughes and 
Hinson, 2000). In Louisiana, nursery stock and ornamentals accounted for a total of 
$161,529,985 million dollars in 2003 (Ag Summary, 2003).  Clearly, horticultural 
products and services play a key role in the economic status of both our Country and our 
State.  In fact, in terms of economic output, nursery and greenhouse crops represent the 
second most important sector in U.S. agriculture, ranking seventh among all commodities 
in cash receipts, and among the highest in net farm income (ANLA, 2004).   In reference 
to professional landscape, lawn and tree care spending, in 2002 these services made up 
23% of services hired in the United States (ANLA, 2004).  In the horticulture industry, 
proper installation and care of ornamental plants in the landscape is critical to landscape 
contractors, nursery owners and homeowners alike.   Proper planting depth is important 
in the establishment of ornamental plants in both the field and in containers.  Determining 
the proper planting depth can greatly enhance the establishment and aesthetic quality of 
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 ornamental plants.  Mulching practices are also an integral component of good quality 
plant establishment.  Among the recommendations and commonly used cultural practices, 
determining the optimum planting depth and mulch rate for specific species is an 
important decision for the grower to make.     
Container Production 
 Container production has expanded rapidly over recent years.  Plants that are 
grown in containers are in demand by the ornamental industry because these plants are 
good sales items due to their ability to conserve growing space, and extend the planting 
and selling season (Gartner et al., 1971). Field growers are increasingly converting to 
container production (Davis, 1998).  The number of container nurseries has increased 
consistently since 1980, as the market is demanding more container trees and plants (Tilt, 
1993).  In the U.S., wholesale production of nursery crops was estimated to be $8.9 
billion in 2002 (ERS.USDA, 2004).  In Louisiana, nursery stock and ornamentals 
accounted for a total of $161,529,985 million dollars in 2003 (Ag Summary, 2003).  
Nurseries have increased in size and number due the advantages that they have to offer.  
There is a wider selection of plant material, nursery stock is available throughout the 
year, the plants are uniform, they are economically grown and they can be transported 
long distances at reasonable prices (Hartman et al., 1988).  Sales of ornamental plant 
products in the United States and Florida increased rapidly during the 1970s and early 
1980s, then experienced slower but steady growth during the latter 1980s and 1990s 
(Hodges and Haydu, 2000).  Although, growing ornamental plants in containers has a 
number of advantages in terms of production and marketing, it also has drawbacks (Tilt, 
1993).  One of the major concerns of container growers is irrigation.  Issues with 
 3 
 
 irrigation and the subsequent runoff of these producers have been a concern in recent 
years.  To maintain adequate plant growth, frequent and heavy irrigation and fertilizer 
applications are needed, and selecting the proper growing media is also important to 
container plant growth.  Many growers base their selections on cost rather than 
performance.  However, by conducting on-site testing of media under the grower’s 
conditions nurserymen can suitably select the proper medium for their situation (Robbins, 
2002).  The use of fertilizers and nutrition supplying agents is significant to the 
production of woody ornamentals.  Controlled-release fertilizers are widely used in the 
production of containerized ornamental plants due to extended release of nutrients, ease 
of application and potential for reducing nutrient leaching.  The proper planting depth of 
liners for these container plants is important as well.  However, little research has been 
conducted concerning the importance of planting depth of liners in containers.     
Landscape Installation and Care 
 The proper installation of plants in the landscape involves much more than just 
digging holes and setting plants.  Transplanted trees are considered established when 
annual shoot elongation returns to pre-transplant rates, and, root: shoot growth rate are 
balanced (Gilman, et al., 1994).  For optimum success, one consideration should be 
matching the conditions of the future site of the plant and its tolerance to this site.  This 
can be the single most important factor influencing the success of the plant (Whitcomb, 
1987).  The condition of the plant at the time of transplant will also play an integral part 
in the success and establishment of the plant.  New transplants do not have extensive root 
systems, and are frequently stressed because of lack of water (Pecknold, 2001).  Plants 
can be purchased as bare-root, ball and burlapped, or as container-grown plants and 
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 planting procedures vary with each type.  Planting procedures may also vary with the 
type of plant, whether it is a tree, shrub, or ground cover.  Recommendations may vary 
depending on the species and size of the plant.   
 Roundup™ (glyphosate) has been used to control perennial weeds in the nursery 
and in the landscape for over thirty years.  Its popularity with homeowners is unmatched.  
It is extremely effective in controlling troublesome weeds such as, nutsedge, common 
bermudagrass, johnson grass, and many other weeds.  A wide range of tolerance to 
Roundup™ (glyphosate) has been observed.  Liriope has been shown to resist low to 
moderate rates of Roundup™ (glyphosate) while bald cypress has shown sensitivity to 
Roundup ™ (glyphosate), even at very low rates (Whitcomb, 1979).   In this study 
Pennant™ (metachlor) preemergent herbicide was used in the field as well.  It is an 
excellent choice for preemergent control of yellow nutsedge and many other weeds when 
applied at the recommended rate, twice annually for the duration of the crop or planting 
(Gilliam, et al., 1990).   
Fertilization is a cultural practice that is necessary for optimum plant growth and 
development. Nursery managers desire to maximize growth of plants under production 
systems with efficient fertilization practices (Ingram, et al., 1993). Selecting the best type 
of fertilization for specific types of plant production is critical.  There is a significant 
range in the rate and timing of fertilizer applications among nurseries (Ingram, et al., 
1995).  In recent years, control-released fertilizers have grown in popularity and use.  
Choosing the proper control-released fertilizer and determination of its application rate 
have become important issues in ornamental plant production. 
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 Mulching Practices 
 Mulch is also an important cultural practice associated with good quality 
establishment of ornamental plants in the landscape.  Mulch application is an essential 
cultural practice performed by landscape contractors and homeowners alike because 
mulches can be used successfully to improve plant vigor and health, but can also be 
applied in ways that negatively affect the growth and establishment of plants (Hoitink, et 
al. 1999). Mulches can be used to suppress weed growth, add organic matter to the soil 
and minimize soil temperature fluctuations (Owings, 1997).  In a study conducted using 
various mulches (Whitcomb, 1980) plants with mulch alone were the largest, while those 
with no mulch were the smallest.   In Whitcomb’s study, the plants with no mulch 
showed no benefit from fertilizer, and plants did not take advantage of additional 
fertilizer where no mulch was present (Whitcomb, 1980).  Therefore, showing that mulch 
can also improve the nutrient uptake by plants.  Mulches are especially important in 
controlling weeds that can compete for water, nutrients, space, etc. and can negatively 
effect the establishment and growth of ornamental plants.   Whitcomb, reported that grass 
competition with newly planted trees can reduce root and top development and, in some 
cases, survival.  Root development was restricted by as much as 68% when compared to 
root development where no grass was present (Whitcomb, 1979).  Bark mulch plots had 
4.4% soil moisture, while unmulched had 1.1%.  The higher moisture level was due 
primarily to conservation of moisture by the mulch systems (Whitcomb, 1980).  Where 
bark was used alone as a mulch, no injury could be detected on trees of the low and 
medium fertility levels but 40% of the trees were killed at the high fertility level 
(Whitcomb, 1980).  This emphasizes the need for mulches to assist plant establishment, 
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 particularly the first growing season, but also shows that growth is not assisted when 
mulching treatments are carried on longer for drought-tolerant species.  Once the plant is 
established continued coddling, especially on tough, drought-resistant species, may 
restrict growth (Whitcomb, 1980).   In a study by Duryea (Duryea et al., 1999) pine bark 
mulch displayed qualities such as, very low decomposition and consistently had the 
lowest respiration rates throughout the summer, fall, and winter months (Duryea et al., 
1999).  In this study, pine bark mulch was used in the field as the mulch source.   
Planting Depth 
 Some ornamental plants are more or less tolerant of planting depth (Brown et al., 
1992).  Deep planting of apple trees has been recognized as a means of reducing or 
eliminating problems such as cold injury to roots and poor anchorage of grafted 
rootstocks (Koike, et al, 1988).  Some growers have suggested setting clonal rootstocks 
such as M7 and EM 26, eight to fifteen cm deeper than nursery depth was beneficial, but 
planting deeper than that could be detrimental to growth (Lyons, et al., 1983).  It is a 
fairly common, yet controversial practice of some landscapers to plant mature palms 
deeper than they were originally grown to provide better physical support and to achieve 
a uniform height among palms of differing original heights (Broschat, 1995).  In a study 
of planting depth effects on potatoes grown form true potato seed, the planting depth had 
a significant effect on the dry weight of shoots, the total length of the stolons, and the 
number of tubers of plants (Pangaribuan, 1994). Some plants can perform better if 
planted higher in the landscape.  If properly mulched, azaleas can be planted 1 to 2 inches 
higher than soil grade of the landscape bed used (Owings, 1997).  Planting depth is one of 
the most important considerations in planting trees and shrubs.  Often times planting too 
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 deep can lead to suffocation of the roots.  It can be advantageous to plant in a raised 
manner so the roots will not drown or suffocate.  Planting technique also has an impact 
on water quality, because it minimizes water, fertilizer, and pesticide use (Powell, et al., 
1996).  It is well known and practiced to dig as deep as the root system, but not much 
deeper, so that when you have finished planting the tree or shrub is just as deep in the 
new location as in the old (Dana and Lerner, 2002).  In the past, planting depth effect on 
plant growth and vitality has not been studied extensively in ornamental plants.  Most 
research has been conducted with the growth of fruit and vegetable plants along with 
some trees, mainly forest trees.   
Ornamental Plants 
 Ornamental plants are used in landscapes to enhance the beauty of homes and 
public buildings, and display gardens.  These types of plants provide shade, filter 
pollutants, exchange oxygen for carbon dioxide, block cold winter winds and channel 
cool summer breezes, frame or hide views, reduce noise, prevent erosion, define outdoor 
spaces, increase the value and sales appeal of homes, and provide food and shelter for 
birds and other wildlife (Black, 1992).  Ornamentals are often classified by their use, for 
instance, as houseplants, greenhouse plants, garden plants, street trees, and various 
classes of landscape plants (Hartman, et al., 1988).     
Shrubs 
 Shrubs are low-growing woody plants, usually not exceeding 10 feet.  These types 
of plants are multiple stemmed and arise from a low crown (LSU AgCenter, 2000).  Each 
shrub species has distinct characteristics that may be useful in the garden.  They can be 
used to accentuate a landscape, to hold soil on a bank from washing away, to act as a 
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 screen or windbreak, or provide colorful blooms or berries and there are many species to 
choose from (Hartman, et al., 1988). 
Azalea 
 Rhododendron indicum is a member of the family Ericaceae and is considered an 
evergreen shrub that can be grown in USDA hardiness zones 7-9.  Originating from 
Japan, it is one of the most popular of all spring flowering shrubs in the Southern United 
States (Odenwald, 1996).  This plant grows best in full sun and high shade and prefers an 
acidic soil pH of 5.0-6.0.  Because of their shallow root system, azaleas require frequent 
watering during drought periods.  If azaleas are planted “high” in the landscape, they 
must be properly mulched to conserve soil moisture.  If properly mulched, azaleas can be 
planted 1 to 2 inches higher than soil grade of the landscape bed used (Owings, 1997).  
Azalea plantings are limited by the susceptibility of their flower buds and stems to cold 
injury (Scheiber, et al., 2000, and Vainola, 1997).    The azalea takes a broad, mounding 
form and display a moderate rate of growth.  Different varieties of azaleas will bloom at 
different times in the spring and some into the summer.  Azaleas are one of the most 
frequently used ornamental plants in Louisiana and throughout the United States and 
represent 7 % of wholesale nursery crop production in Louisiana (Owings, 2004). 
Indian Hawthorn 
 Raphiolepis indica is a native of China that grows in USDA hardiness zones 7-9.  
They have become a staple in Gulf Coast landscapes and throughout climatic zone 8 
(Tilt, et al., 1997). ‘Clara’ is a variety that displays excellent foliage with white flowers 
that bloom intermittently through summer and fall, and maintains a low dense form for 
several years (Odenwald and Turner, 1996).  Loropetalum grows well in partially shaded 
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 areas in a soil pH of 5.5-6.5.  Berries are evident in the late fall, borne on clusters, and are 
purple in color.  This shrub is a dense, rounded, medium textured, evergreen shrub that 
will slowly reach its mature height of five feet (Black, 1992).     
Loropetalum 
 Loropetalum chinense is a member of the Hamamelidaceae family and it is a 
native of China and Japan.  These evergreen or semi-evergreen shrubs grow in USDA 
hardiness zones 7b-9 (Bir, et al., 2000).  This shrub is a relatively new specimen that little 
is known about, but grows quite well in the South.  It performs best in a porous, moist but 
well-drained, slightly acidic soil in full to partial sunlight (U.S. National Arboretum, 
1999).  Flowers are thin and strap-shaped and often pink to purple in color.  These shrubs 
bloom in early spring and do so best in partial shade.  It is said to be a relatively easy 
plant to grow, requiring only a reasonable amount of soil and post-planting care with no 
major insect or pest problems (Odenwald and Turner, 1996).  However, this did not prove 
to be true in this particular research project.  
Trees 
 A tree is usually described as having one dominant vertical trunk and a height of 
more than 15 feet.   The forester classifies trees into two broad groups: the hardwoods 
and softwoods.  Trees can also be classified according to the hardiness zones in which 
they can survive, for example, tropical, sub-tropical, etc.  They can also be classified by 
whether they are evergreen, deciduous, gymnosperms (cone-bearing), angiosperms, and 
whether they are monoecious or dioecious.  Trees have many varied shapes and sizes.  
They have seasonal characteristics such as flowers, fall color, persistent leaves 
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 (evergreen), or dense foliage that provides shade, and edible fruit and are foremost in the 
landscape (Hartman, et al., 1988).   
Bald Cypress 
 Taxodium distichum is a member of the family Taxodiaceae and is considered a 
deciduous conifer tree that can be grown in USDA hardiness zones 5-10.  This tree grows 
well in full sun to partial shade in a soil pH of 5.0-6.5.  It has needle-like foliage and a 
pyramidal growth habit with knees.  Baldcypress develop a strong taproot with several 
descending roots and numerous lateral roots, which in turn give rise to their distinctive 
knees.  This tree is a native of North America and commonly used in landscapes in the 
Southern United States, especially Louisiana.  It was at one time the chief lumber tree of 
the Mississippi River flood plain and considered the state tree of Louisiana (Odenwald 
and Turner, 1996).  It is the state tree of Louisiana.  These trees exhibit a fast rate of 
growth for the first decade, especially in response to soil-moisture fluctuations.  
However, it is also reputed to be slow growing and very long-lived speciman (Wilhite 
and Toliver, 1997).  Bald cypress was awarded the ‘Louisiana Select’ distinction and is a 
top-rated tree for landscape performance as a native tree in Louisiana (Owings, 1997).   
This tree is also repeatedly used in landscapes because of its ability to grow well in low, 
often wet areas, and because of its beautiful orange fall color, it’s attractive bark, and fine 
texture (Regulski and Marshall, 1992).     
Crape Myrtle 
 Lagerstroemia indica, and Lagerstroemia fauriei are members of the family 
Lythraceae and are considered a deciduous tree or shrub that can be grown in USDA 
hardiness zones 7-9.  This plant is a native of China and grows best in full sunlight in a 
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 well-drained soil with a pH of 5.0-6.5, but can be tolerant of most any condition.  Crape 
myrtle is valued as a landscape plant for its prolific summer flowers, heat and drought 
tolerance, and year-round landscape interest (Knox, 1992; Knox, 1996).  It is often 
referred to as the “Flower of the South” (Owings, 2000).  The cultivar used for this 
research is ‘Natchez’ and has large, white flowers with an exfoliating bark and at 
maturity, it can grow to reach heights of 30 feet.  ‘Natchez’ has become the most popular 
crape myrtle cultivar in the United States during the 1990’s and is one of the top eight 
crape myrtles for Louisiana as recommended by the LSU AgCenter (Owings, 2004).  
‘Natchez’ shows good cold hardiness and flower quality (Laiche, 1991). 
Southern Magnolia 
 This dwarf cultivar of Southern magnolia, Magnolia grandiflora ‘Little Gem’ has 
a compact, upright growth habit typical of a multi-stemmed shrub, but is however a small 
tree that reaches 30 to 35 feet tall and 10 feet wide (Gilman, et al., 1994; Midcap, 2000).  
It is native to North America and is found mostly in the moist soils of the Coastal Plain of 
the southeastern United States and can grow in USDA hardiness zones 7 through 10A 
(Gilman and Weigle, 1994; Knox, 1994).  Magnolias grow best in full sun to partial 
shade in a soil pH of 5.0-6.5.  It is a slow-growing cultivar that blooms when very small 
and will continue to flower throughout a five-month period over the summer.  The leaves 
are evergreen and are a dark green with bronze-colored underside.   
Ground Covers 
 A ground cover is any low-growing plant that can be used to cover an area in the 
landscape (Meerow and Black, 1993).  These plants usually grow less than 12 inches tall, 
and spread to form dense mats.  Ground covers can be purchased as rooted cuttings, 
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 potted plants, plant clumps, or burlapped.  The form of the plant will influence plant 
spacing and planting season (Steinegger and Finke, 1992).   
Dwarf Gardenia 
 Gardinia jasminoides ‘Radicans’ is a small evergreen shrub that grows in USDA 
hardiness zones 7b to 9.  Often used as ground covers because of their low, prostrate 
form, these plants do best in sun to partial shade.  They prefer well-drained acidic soil, 
and are considered heat and drought tolerant.  However, they have shown susceptibility 
to cold weather conditions.  The dwarf gardenia exhibits a slow growth rate and usually 
reaches heights of 1-3 feet (Powell, 1992).  It displays white, fragrant flowers.     
Dwarf Nandina 
 Nandina domestica ‘Fire Power’ is a native shrub of China and Japan and is 
widely planted in zones 7-9.  This dwarf variety of nandina is not aggressive, does not 
flower or fruit and tolerates drought, sun and shade.  It grows up to three feet by three 
feet wide and performs best in a soil pH of 5.0-6.5, and has become very popular as an 
ornamental landscape plant.   
Liriope 
 Liriope muscari is an evergreen or semi-evergreen broadleaf groundcover that 
grows 12 to 18 inches in zones 6 to 10 (Relf, 1996).  Liriope is remarkably tough because 
it will grow in deep shade or full sun, sand or clay and is tolerant of heat, drought, salt, 
and a wide range of soil pH’s (Relf, 1996; Russ, et al. 1999).  The grass-like foliage can 
be found in green or variegated varieties.  Liriope produces trumpet shaped flowers on 
upright stems that are blue, purple, pink, or white in color depending on the species 
(Haynes, et al., 2001). These plants are often used as edging plants in the landscape.    
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  The purpose of this study was to determine the effects of planting depth on both 
field and container grown ornamental plants.  Few studies have been conducted 
concerning the effect of planting depth on ornamental plant.   
In Chapter 2, Magnolia grandiflora ‘Little Gem’, Magnolia (MG), Taxodium distichum, 
Bald Cypress (BC), and Lagerstroemia indica ‘Natchez’, Crape Myrtle (CM), three shrub 
species: Rhododendron indicum ‘George L. Tabor’, Azalea (AZ), Raphiolepis indica 
‘Clara’, Indian hawthorn (IH), and Loropetalum chinense ‘Burgundy’, Loropetalum (LP), 
three groundcovers: Gardenia jasminoides ‘Radicans’, Dwarf Gardenia, Nandina 
domestica ‘Fire Power’, Dwarf nandina, and Liriope muscari ‘Big Blue’, Liriope (LR) 
were grown under conditions that compared the effects of planting depth on the growth 
indexes, mortality rates, and quality ratings of these species under field conditions.  In 
Chapter 3, the objective was to compare and discuss whether pine bark mulch had an 
effect on plant growth, and aesthetic quality of these species.  In Chapter 4, the effects of 
planting depth on container grown ornamental plants using growth rate and quality 
ratings were compared.  The objective was to determine whether or not the depth at 
which the liners were planted had an effect on growth rate and aesthetic quality of 
ornamental plants grown in containers.     
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CHAPTER 2 
 
 
 
 
 
 
 
 
 
 
 
 
EFFECTS OF PLANTING DEPTH ON ORNAMENTAL PLANT GROWTH IN 
THE FIELD 
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 Introduction 
 
 Proper planting depth is a key factor in successful establishment of ornamental 
trees, shrubs, and ground covers.  In most cases, the optimum planting depth would be, to 
dig the hole as large as is practical, usually 18 to 24 inches larger than the root ball, but 
no deeper, to prevent unwanted settling (Whitcomb, 1987).  However, other 
recommendations have been made by the University of Georgia that conducted research 
to show that a large planting hole, twice as wide as the root ball and eight inches deeper 
than the root ball, encourages rapid root growth and results in larger, stronger plants 
(Wade, 1999).  Yet others recommend that the planting hole be wide enough for the root 
ball, and deep enough for the root ball to sit even with existing soil (Hotard and Owings, 
1998).   However, species-specific tolerances to excessive and inadequate planting depths 
are not taken into account when these recommendations are given. 
 It is a common belief that planting a tree, shrub, or groundcover too deep causes a 
smothering effect, because of the plants inability to sufficiently consume oxygen.  Many 
times, planting as little as, 3-4 inches deep can be significant.  Plants that are installed 
with roots exposed above ground can also suffer by becoming prime targets for 
mechanical injuries to occur and pest infestations (Hotard and Owings, 1998).  Loss of 
water via transpiration and evaporation is another concern due to exposed plant roots. 
Economic losses due to improper planting depth are a concern for landscape 
contractors, plant nurseries, and homeowners alike.  Establishing species-specific 
tolerances for planting depth is important to help reduce the unnecessary stress that can 
lead to disease, decreased vigor, lack of appeal and ultimately, the death of the plant.     
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 In this experiment, growth indexes and aesthetic quality ratings were compared 
between five planting depths.  Specifically the objective was to find at which planting 
depth did each species function the best.  
Materials and Methods 
 
 Two planting depth experiments were conducted at the Burden Research Center 
over a two year period on three tree species: Magnolia grandiflora ‘Little Gem’, 
Magnolia (MG), Taxodium distichum, Bald Cypress (BC), and Lagerstromia indica x 
fauriei‘Natchez’, Crape Myrtle (CM), three shrub species: Rhododendron indicum 
‘George L. Tabor’, Azalea (AZ), Raphiolepis indica ‘Clara’, Indian hawthorn (IH), and 
Loropetalum chinense ‘Burgundy’, Loropetalum (LP), three groundcovers: Gardenia 
jasminoides ‘Radicans’, Dwarf Gardenia, Nandina domestica ‘Fire Power’, Dwarf 
nandina, and Liriope muscari ‘Big Blue’, Liriope (LR).  Burden Research Station is 
located in Baton Rouge, Louisiana at longitude 30° 24’27” and latitude 91° 08’45” in 
USDA Hardiness Zone 8B.   The field consisted of an Olivier silt loam soil at an initial 
pH of 5.5 and nutriet contents were as follows; Phosphorus at 26.5 ppm, Sodium at 55.8 
ppm, Potassium at 67 ppm, Magnesium at 225 ppm, and Calcium at 1,042 ppm. 
However, the loropetalum (LP) species was removed from the both the container and 
field experiments due to overall mortality of the species.  In the case of the field 
experiment, loropetalum began to show signs of poor establishment within two months of 
planting.  More than fifty percent of the species had died.  By the fourth month, all of the 
loropetalum were removed and replanted.  Within two months, again mortality was 
observed and the decision to exclude this species from the field experiment was made.   
Experiment I, the field experiment was begun in July of 2001 and ended in July of 2003.     
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  Plants were transplanted from 1-gallon trade containers into 4 foot wide by 250-
foot long rows with 2 foot by 8 foot spacing.  Eight blocks with 9 cultivars per row were 
planted at randomly arranged depths.  Holes were dug with an auger at a two-foot depth 
by 1-foot wide, and holes were filled in to the appropriate depths for the treatments.  
Within each row, eight replications, ten treatment combinations, and nine cultivars were 
placed. The treatment depths included:  
1. 7.6 cm above ground 
2. 3.8 cm above ground 
3. At grade 
4. 3.8 cm below ground 
5. 7.6 cm below ground 
Half of the plant species were randomly selected to be mulched for the study and will be 
discussed in the next chapter.  Plants were irrigated initially for the first three months 
every other day, and then only irrigated after 5-7 days with no rain or when signs of water 
stress were obvious.  Irrigation was supplied by ½” poly-pipe with ½ gallon per hour 
emitters at each plant in the field.  The plants were fertilized twice a year at spring and in 
the fall with StaGreen Nursery Special 12-6-6 at the recommended rates by the 
manufacturer.  The recommended rate was 2 lbs N per 1000 square feet.  Weeds were 
controlled with a post-emergent herbicide Round-up (glyphosate) at the recommended 
application rate and with a pre-emergent herbicide Pennant (metolachlor) at it’s 
recommended application rate.  Both ‘Little Gem’ magnolia and the bald cypress trees 
were staked for the first year of the project.  Crape myrtles were pruned each year in the 
spring by removing any new shoot growth other than the 3 to 5 stalks they were 
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 originally trained to.  No fungicides were used during the study.  However, Amdro was 
used as a spot treatment applied to the mound to control ants around the plants. Growth 
indexes were taken in millimeters using a ruler for height and width of the shrubs and 
ground covers.  For the trees, calipers were used to measure the diameter of the trunks in 
millimeters and height was taken using a surveying stick in feet and inches.  The mean of 
the height and width accounted for the index of the plant.  Height and width was taken at 
the soil line of the hipped up rows and 3 inches was deducted from plants that were 
mulched in order to be consistent for each measurement.  The means in which we judged 
the effects of the different planting depth treatments was by taking growth indexes every 
three months for a total of four times a year in the field, and every two months for a total 
of 4 times on the canyard experiment for it’s duration.  Quality ratings were given twice a 
year for the field project in the fall and in the spring.  Visual quality was rated on the 
scale of 1 to 9 (1=dead and 9=superior quality).  
 For comparisons of treatment differences for every 90 days, analysis of variance 
was conducted in SAS.  When F-values indicated significant treatment effects, Duncan’s 
Multiple Range Test was used to compare pair-wise differences between treatments.  For 
all analyses, a p-value ≤ 0.05 indicated significance. 
Results and Discussion 
  
 Planting depth treatments did not have a significant effect on the growth or visual 
quality of any of the species of plants regardless of their plant type in the field 
experiment.  Across the species, all growth indexes increased with each additional 90-day 
growing period.     
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Table 1.  The effects of planting depth on growth of ornamental  ‘George Tabor’ azalea 
in the field.  
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
    (cm)               ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
  66.8z 
 
  62.5 
 
 64.3 
    
 63.0 
  
  64.0 
 
ns 
 
67.0 
 
67.0 
 
66.4 
 
67.4 
 
66.0 
 
ns 
 
61.0 
 
63.0 
 
62.0 
 
62.0 
 
66.0 
 
ns 
 
70.0 
 
69.0 
 
65.0 
 
65.0 
 
69.0 
 
ns 
 
70.0 
 
70.0 
 
66.0 
 
67.0 
 
66.0 
 
ns 
 
65.0 
 
67.0 
 
62.3 
 
65.0 
 
69.1 
 
ns 
 
71.0 
 
76.0 
 
63.2 
 
72.3 
 
68.3 
 
ns 
 
78.4 
 
77.0 
 
71.5 
 
76.0 
 
76.3 
 
ns 
 
zGrowth Index=Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 2.  The effects of planting depth on growth of ornamental bald cypress in the field.  
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
     (cm)                   ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
 127.1z 
 
 137.0 
 
 141.0 
    
 156.1 
  
 161.1 
 
ns 
 
124.3 
   
 128.0 
 
 131.2 
    
139.0 
       
 148.4 
 
ns 
 
 282.0 
   
 281.2 
 
  289.1 
    
  310.0 
       
  322.4 
 
ns 
 
377.0 
    
  385.0 
 
 393.1 
    
 419.0 
       
  419.0 
 
ns 
 
459.3 
      
489.0 
 
467.2 
   
 498.0 
      
  500.0 
 
ns 
 
526.0 
   
 523.2 
 
531.0 
   
 570.0 
       
  581.1 
 
ns 
 
368.0 
   
376.4 
 
369.1 
    
395.4 
     
  396.4 
 
ns 
 
395.1 
     
403.0 
 
391.0 
    
425.2 
       
  424.5 
 
ns 
zGrowth Index=Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 3.  The effects of planting depth on growth of ornamental ‘Natchez’ crape myrtle in                       
the field. 
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
      (cm)                 ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
103.2z 
 
102.0 
 
100.0 
 
108.3 
 
103.1 
 
ns 
 
119.0 
 
121.0 
 
115.3 
 
118.3 
 
115.0 
 
ns 
 
159.2 
 
165.3 
 
163.3 
 
161.1 
 
165.1 
 
ns 
 
239.4 
 
249.0 
 
249.0 
 
231.0 
 
238.4 
 
ns 
 
255.3 
 
266.0 
 
271.0 
 
255.0 
 
265.0 
 
ns 
 
272.0 
 
284.0 
 
287.0 
 
276.0 
 
276.0 
 
ns 
 
300.0 
 
295.3 
 
286.0 
 
292.0 
 
284.0 
 
ns 
 
320.4 
 
314.4 
 
306.0 
 
313.2 
 
305.0 
 
ns 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 4.  The effects of planting depth on growth of ornamental dwarf gardenia in the 
field. 
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
     (cm)                   ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅(cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
61.0z 
 
58.0 
 
53.0 
 
49.0 
 
53.0 
 
ns 
 
45.0 
 
43.0 
 
42.4 
 
42.3 
 
42.2 
 
ns 
 
47.0 
 
45.0 
 
47.1 
 
49.0 
 
44.0 
 
ns 
 
51.4 
 
51.0 
 
54.3 
 
56.0 
 
51.0 
 
ns 
 
115.2 
 
122.0 
 
116.2 
 
127.0 
 
109.4 
 
ns 
 
107.0 
 
107.1 
 
108.0 
 
105.3 
 
90.4 
 
ns 
 
118.1 
 
116.0 
 
116.0 
 
129.0 
 
117.0 
 
ns 
 
136.0 
 
131.5 
 
133.1 
 
146.2 
 
138.0 
 
ns 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 5.  The effects of planting depth on growth of ornamental ‘Fire power’ dwarf 
nandina in the field. 
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
    (cm)                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅(cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
26.0z 
 
 26.0 
 
24.0 
    
 23.0 
  
  25.0 
 
ns 
 
24.4 
   
 25.1 
 
 22.0 
    
23.2 
       
  26.0 
 
ns 
 
34.3 
   
34.1 
 
   34.0 
    
   28.0 
       
   33.0 
 
ns 
 
 35.2 
    
   34.0 
 
 31.0 
    
 33.0 
       
   33.0 
 
ns 
 
40.0 
       
42.0 
 
37.1 
   
 39.3 
      
   40.2 
 
ns 
 
36.0 
   
 40.0 
 
35.0 
   
 38.0 
       
    39.0 
 
ns 
 
40.0 
   
38.0 
 
33.0 
    
34.4 
     
   39.3 
 
ns 
 
46.0 
      
43.4 
 
38.0 
    
40.2 
       
  45.0 
 
ns 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=non-significant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 24 
 
 
  
 
 
Table 6.  The effects of planting depth on growth of ornamental ‘Clara’ Indian hawthorn 
in the field. 
 
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
  (cm)                     ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
31.1z 
 
31.0 
 
30.0 
 
31.3 
 
32.0 
 
ns 
 
39.3 
 
41.0 
 
40.0 
 
42.0 
 
41.0 
 
ns 
 
48.0 
 
50.0 
 
48.3 
 
51.0 
 
49.4 
 
ns 
 
63.0 
 
62.0 
 
63.0 
 
64.0 
 
62.0 
 
ns 
 
68.3 
 
71.0 
 
69.0 
 
70.0 
 
69.2 
 
ns 
 
71.3 
 
70.3 
 
71.0 
 
73.0 
 
73.0 
 
ns 
 
81.1 
 
80.4 
 
83.0 
 
84.0 
 
81.2 
 
ns 
 
87.0 
 
86.3 
 
94.0 
 
94.0 
 
92.0 
 
ns 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 7.  The effects of planting depth on growth of ornamental “Big Blue’ liriope in the 
field. 
 
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
  (cm)                      ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
61.0 z
 
58.0 
 
53.0 
 
49.0 
 
53.0 
 
ns 
 
45.0 
 
43.0 
 
43.0 
 
42.3 
 
42.1 
 
ns 
 
47.0 
 
45.0 
 
47.1 
 
49.0 
 
44.0 
 
ns 
 
51.4 
 
51.0 
 
54.2 
 
56.0 
 
51.0 
 
ns 
 
115.1 
 
121.0 
 
116.1 
 
127.0 
 
109.3 
 
ns 
 
107.0 
 
107.1 
 
108.0 
 
105.3 
 
90.3 
 
ns 
 
118.0 
 
116.0 
 
116.0 
 
129.0 
 
119.0 
 
ns 
 
136.0 
 
131.4 
 
133.1 
 
146.4 
 
138.0 
 
ns 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 8.  The effects of planting depth on growth of ornamental ‘Little Gem’ magnolia in 
the field. 
 
 
Days After Planting 
 
Planting 
Depth  
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
 
 
720 
 
  (cm)                     ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
54.0 z
 
 57.0 
 
53.4 
    
 56.2 
  
  60.4 
 
ns 
 
61.0 
   
 65.3 
 
 61.3 
    
66.0 
       
  70.0 
 
ns 
 
158.2 
   
186.0 
 
  170.0 
       
180.0 
       
  194.0 
 
ns 
 
 164.4 
    
  193.2 
 
197.2 
    
180.0 
       
  186.0 
 
ns 
 
224.0 
 
253.1 
 
241.3 
 
225.0 
 
251.0 
 
ns 
 
237.0 
   
 258.1 
 
243.0 
   
 240.0 
       
  252.1 
 
ns 
 
253.0 
   
275.0 
 
262.2 
    
256.0 
     
  272.2 
 
ns 
 
427.0 
      
462.0 
 
455.3 
    
461.0 
       
  476.0 
 
ns 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=non-significant. 
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Table 9.  Visual quality ratings for  ‘George Tabor’ azalea in the field.  
 
 
Days After Planting  
 
Planting 
Depth 
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
        (cm)                 ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
3.0z
 
3.0 
 
2.7 
 
2.8 
 
3.7 
 
ns 
 
3.4 
 
2.9 
 
3.3 
 
3.4 
 
4.4 
 
ns 
 
3.8 
 
3.3 
 
3.4 
 
3.4 
 
4.9 
 
ns 
 
3.3 
 
3.2 
 
3.2 
 
3.2 
 
4.0 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality).  
 Based on F-Test: ns=non-significant. 
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Table 10.  Visual quality ratings for bald cypress in the field.  
 
 
Days After Planting  
 
Planting 
       Depth 
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
         (cm)                 ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
3.1z
 
3.5 
 
3.3 
 
3.9 
 
3.8 
 
ns 
 
3.7 
 
3.9 
 
3.8 
 
3.9 
 
3.9 
 
ns 
 
5.1 
 
5.1 
 
5.3 
 
5.3 
 
5.1 
 
ns 
 
6.0 
 
6.2 
 
6.3 
 
6.2 
 
6.1 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality). 
Based on F-Test: ns=non-significant. 
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Table 11.  Visual quality ratings for ‘Natchez’ crape myrtle in the field.  
 
 
Days After Planting  
 
Planting 
Depth  
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
           (cm)                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
4.9z
 
4.9 
 
4.7 
 
4.4 
 
4.9 
 
ns 
 
5.1 
 
5.3 
 
4.9 
 
4.8 
 
5.1 
 
ns 
 
5.8 
 
5.8 
 
5.7 
 
5.5 
 
5.9 
 
ns 
 
6.5 
 
6.6 
 
6.3 
 
6.2 
 
6.8 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality).  
Based on F-Test: ns=non-significant. 
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Table 12.  Visual quality ratings for ‘Radicans’ dwarf gardenia in the field.  
 
 
Days After Planting  
 
Planting 
Depth  
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
           (cm)                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Singnificance 
 
3.8z
 
3.9 
 
4.2 
 
4.3 
 
4.7 
 
ns 
 
3.2 
 
3.7 
 
3.7 
 
3.3 
 
4.3 
 
ns 
 
4.1 
 
4.3 
 
4.2 
 
3.9 
 
4.5 
 
ns 
 
4.7 
 
4.5 
 
4.5 
 
4.4 
 
4.3 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality). 
Based on F-Test: ns=non-significant. 
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Table 13.  Visual quality ratings for ‘Fire Power’ dwarf nandina in the field.  
 
 
Days After Planting  
 
Planting 
Depth  
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
           (cm)                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
3.4z
 
2.9 
 
2.4 
 
2.8 
 
3.1 
 
ns 
 
3.6 
 
3.7 
 
3.4 
 
3.7 
 
3.9 
 
ns 
 
3.8 
 
3.7 
 
3.6 
 
3.9 
 
4.5 
 
ns 
 
4.2 
 
4.5 
 
4.5 
 
4.4 
 
4.7 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality). 
  Based on F-Test: ns=non-significant. 
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Table 14.  Visual quality ratings for ‘Clara’ Indian hawthorn in the field.  
 
 
Days After Planting  
 
Planting 
Depth  
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
           (cm)                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
3.2z 
 
3.3 
 
3.3 
 
3.4 
 
3.2 
 
ns 
 
3.8 
 
4.0 
 
4.1 
 
4.3 
 
4.1 
 
ns 
 
5.0 
 
5.2 
 
5.2 
 
5.1 
 
5.0 
 
ns 
 
6.2 
 
6.4 
 
6.5 
 
6.5 
 
6.1 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality).  
Based on F-Test: ns=non-significant. 
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Table 15.  Visual quality ratings for ‘Big Blue’ liriope in the field.  
 
 
Days After Planting  
 
Planting 
Depth  
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
           (cm)                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
4.1z
 
4.1 
 
3.7 
 
3.9 
 
3.6 
 
ns 
 
4.1 
 
4.3 
 
4.0 
 
4.2 
 
3.8 
 
ns 
 
4.9 
 
5.1 
 
4.8 
 
4.9 
 
4.3 
 
ns 
 
5.1 
 
5.3 
 
5.2 
 
5.2 
 
4.5 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality).  
B ased on F-Test: ns=non-significant. 
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Table 16.  Visual quality ratings for ‘Little Gem’ magnolia in the field.  
 
 
Days After Planting  
 
Planting 
Depth  
 
 
    0 
 
 
180 
 
 
360 
 
 
720 
    
          (cm)                     ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅Visual Quality Rating Meanz⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 
7.6 above 
 
3.8 above 
 
0 
 
3.8 below 
 
7.6 below 
 
Significance 
 
4.5z
 
5.1 
 
4.8 
 
4.8 
 
4.7 
 
ns 
 
4.9 
 
5.4 
 
5.2 
 
5.0 
 
5.1 
 
ns 
 
5.7 
 
6.1 
 
5.8 
 
5.8 
 
5.8 
 
ns 
 
6.1 
 
6.6 
 
6.7 
 
6.3 
 
6.4 
 
ns 
    
 
zVisual quality rating mean=Average of visual quality ratings based on a scale of 1-9 
(1=dead and 9=superior quality).  
B ased on F-Test: ns=non-significant. 
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 Introduction 
 
 Mulch can be defined as any organic or inorganic material placed on the soil 
surface to modify the soil environment and enhance plant growth (Stinson, et al., 1990).  
Nature mulches plants with fallen leaves and other organic matter.  Mulching, as 
practiced by gardeners, is merely an adaptation of this natural process (Williams, 1996).  
There are several benefits to the cultural practice of mulching.  A list of a few of these 
includes: mulching impedes the growth of weeds that compete for water and nutrients, it 
conserves soil moisture by slowing evaporation, it can provide protection from 
mechanical damage, reduce soil compaction, moderate soil temperature, improve fertility 
through decomposition of the organic compounds that comprise mulches, and prevent 
erosion (Wade and Sparks, 1992; Ashworth and Harrison, 1983; Stinson, et al., 1990).  
Landscape contractors, architects, managers and home gardeners use a variety of mulch 
materials for aesthetic and functional purposes (Powell, et al., 1987 and 1989).    
Mulching materials can include; rotted manure, sawdust, wood chips, wood shavings, 
peat moss, ground corn cobs, pine needles, peanut hulls, cotton screenings, shredded 
tobacco stems, whole tree leaves, shredded tree leaves, hat grass clippings, straw, pecan 
hulls, gravel, stone chips, newspaper, plastic film, bark, and rubber pieces.   
With any other practice used to excess, over-mulching can be detrimental to 
plants.  Among harmful problems associated with mulching is; root suffocation or loss of 
oxygen uptake.  Anaerobic respiration accelerates and root rot develops because of the 
subsequent water logging which is a result of slowed water loss by means of evaporation 
(Greenly and Rakow, 1995; Carlson, 1998).  Another problem caused by over-mulching 
is inner bark death of the landscape plant where the living phloem tissue just inside the 
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 outer bark has restricted oxygen and carbon dioxide exchange, which leads to roots that 
can no longer receive food from the leaves.  Fungal and bacterial diseases are also 
sometimes associated with over-mulching.  Pathogens can grow and reproduce in the 
more than adequate environment provided by the mulch that is moist and next to the 
trunk.  Cankers can be caused by these pathogens, which encircle the tree, killing the 
inner bark, and ultimately starving the roots and killing the plant.  Excessive heat caused 
by the composting of the surplus of mulch around the trunk of the tree can lead to decay.    
Mulch has a high insulation value that causes heat retention (Bradley, 1998).  Waterproof 
layers can also occur as a result of over-mulching.  Thick layers of mulch can cause 
impervious surfaces that do not allow water to reach the roots.  This can cause death due 
to dehydration, especially during times of drought.  Lastly, rodents and insects love the 
supple environment provided by the mulch.  Their intensive chewing can cause damage 
up to more than 50 percent of the circumference of the trunk, which leads to girdling of 
the entire tree and little can be done to repair or save a tree beyond this damage (Carlson, 
1998).   
Appropriate mulching depths in the Southeast United States vary depending on 
plant species.  Choosing the appropriate mulching depth is important (Fellner, et al., 
2002).  In most cases, moisture levels increase with increasing depth of mulch, however, 
mulch depths greater than 10 cm have been reported to be inhibitory to plant growth 
because of the reduced soil aeration (Greenly and Rakow, 1995).  Most mulches need to 
be applied at a two-inch depth to provide weed control.  Some landscapers apply mulches 
to a depth of four to six inches (Hoitink et al., 1999).  However, the most common depth 
would be in the median of these at a three-inch thickness. 
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 Both pine straw and pine bark are commonly available and utilized in landscape 
situations (Knight, et al., 2001).  In this field experiment, pine bark mulch was used and 
the effect of the mulch was compared on individual species and planting depths.  
Specifically, the mortality rates, growth indexes, and aesthetic qualities, were evaluated. 
Materials and Methods 
 A mulching experiment was conducted at the Burden Research Center in Baton 
Rouge, Louisiana over a two-year period beginning in July of 2001 and ending in July of 
2003 on three tree species: Magnolia grandiflora ‘Little Gem’, Magnolia (MG), 
Taxodium distichum, Bald Cypress (BC), and Lagerstromia indica x fauriei ‘Natchez’, 
Crape Myrtle (CM), and three shrub species: Rhododendron indicum ‘George L. Tabor’, 
Azalea (AZ), Raphiolepis indica ‘Clara’, Indidan Hawthorn (IH), and Loropetalum 
chinense ‘Burgundy’, Loropetalum (LP), and three groundcovers: Gardenia jasminoides 
‘Radicans’, Dwarf Gardenia, Nandina domestica ‘Fire Power’, Dwarf nandina, and 
Liriope muscari ‘Big Blue’, Liriope (LR).  Plants were obtained from both Live Oak and 
Zelenka nurseries in one-gallon trade containers.  Burden Research Station is located in 
Baton Rouge, Louisiana at longitude 30° 24’27” and latitude 91° 08’45” in USDA 
Hardiness Zone 8B.   The field consisted of an Olivier silt loam soil at an initial pH of 5.5 
and nutriet contents were as follows; Phosphorus at 26.5 ppm, Sodium at 55.8 ppm, 
Potassium at 67 ppm, Magnesium at 225 ppm, and Calcium at 1,042 ppm.  A 5/8th screen 
composted pine bark mulch was applied to half of each species of plants in the field.  The 
mulch was applied at the base of the plant at a three-inch thickness and reapplied each 
spring to maintain the three-inch thickness throughout the study.  Plants were irrigated 
initially for the first three months every other day, and then only irrigated after 5-7 days 
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 with no rain or when signs of water stress were obvious.  Irrigation was supplied by ½” 
poly-pipe with ½ gallon emitters at each plant in the field.  The plants were fertilized 
twice a year at spring and in the fall with StaGreen Nursery Special 12-6-6 at the 
recommended rates by the manufacturer.  The recommended rate was 2 lbs N per 1000 
square feet.  Weeds were controlled with a post-emergent herbicide Round-up ™ 
(glyphosate) at the recommended application rate and with a pre-emergent herbicide 
Pennant™ (metolachlor) at it’s recommended application rate.  Both ‘Little Gem’ 
magnolia and the bald cypress trees were staked for the first year of the project.  Crape 
myrtles were pruned each year in the spring by removing any new shoot growth other 
than the 3 to 5 stalks they were originally trained to.  No fungicides were used during the 
study.  However, Amdro™ was used as a spot treatment applied to the mound to control 
ants around the plants. Growth indexes were determined by measuring in millimeters 
using a meter stick for height and width of the plants.  For the trees, calipers were used to 
measure the diameter of the trunks in millimeters and height was taken using a surveying 
stick in feet and inches.  An average of the height and width accounted for the index of 
the plant.  Height and width was taken at the soil line of the hipped up rows and 3 inches 
was deducted from plants that were mulched in order to be consistent for each 
measurement.  The means in which we judged the effects of the different planting depth 
treatments was by taking growth indexes every three months for a total of four times a 
year in the field, and every two months for a total of 4 times on the canyard experiment 
for it’s duration.  Subjective visual ratings were recorded twice each year for the field 
project in the fall and in the spring.  Visual quality was rated on the scale of 1 to 9 
(1=dead and 9=superior quality).  
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 For comparisons of treatment differences for every 90 days, analysis of variance 
was conducted in SAS.  When F-values indicated significant treatment effects, Duncan’s 
Multiple Range Test was used to compare pair-wise differences between treatments.  For 
all analyses, a p-value ≤ 0.05 indicated significance. 
Results and Discussion 
Mulching had a significant affect on the growth of seven of the eight 
species in the field at some time throughout the two-year study.  The only species that 
was not significantly effected by mulch was ‘George Tabor’ azaleas.  This may be due to 
the quality of the one-gallon azaleas that were initially transplanted.  Many of these 
plants were pot bound when transplanted.  Another reason why these plants did not 
demonstrate any significant effect by the mulch, may be because of cold damage.  Many 
of the azaleas exhibited winter dieback and wood splitting after a cold weather event in 
December of the first year.  This is evident in table 17 that shows at day 180 when 
growth indexes were taken in January, a dieback or decline in growth rate were shown.  
Bald cypress showed a highly significant affect at p≤0.001 level by mulch application, at 
days 180 and 270.  At day 450, 540, and 630 the mulch had a significant affect at the 
p≤0.05 level.  ‘Little gem’ magnolia showed significant affects by the mulch at the 
p≤0.05 level at day 270, 450, and 540.  Significance at the p≤0.01 was observed at day 
180,360, and at 630.  However, no significance was seen at day 0 or 90.  Very little 
significant effect was observed on the growth of crape myrtle.  Only at day 180 was there 
a significance at the P≤0.001 level.  ‘Radicans’ dwarf gardenia displayed growth 
improvement when mulch was applied.  It had significance at the p≤0.05 level on days 
180, and 360.  At days 0 and 270 it had significant effect at the p≤0.01.  And lastly, it 
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 showed significant improvement in the last three growth measurements at the p≤0.001 
level.  ‘Fire Power’ dwarf nandina did not demonstrate any significant effect by the 
mulch in the first four growth measurements, however at days 360 and 450 a significant 
improvement was noted at the p≤0.05.  At days 540 and 630 a significance was noticed at 
the p≤0.001.  ‘Clara’ Indian Hawthorn confirmed little affect by mulch.  There was no 
significance except, at days 90 and 180 at the p≤0.05 level.  Lastly, ‘Big Blue’ liriope 
exhibited significant affect by the mulch at the p≤0.05 level at days 180 and 360.  At days 
0 and 270 a significant affect by the mulch was observed at the p≤0.01 level, and the 
most significant affect was observed at the last three growth indexes at the p≤0.001 level.   
Some trends were observed in this data.  Primarily, in all but one of the species 
there was evidence of significant affect by mulch application at day 180.  This 
measurement was taken in January of the first year.  This trend seems to demonstrate the 
benefit and protection of mulch in colder weather.  An additional trend observed in this 
data was among the ground covers.  All three of these species showed great affect by the 
mulch in the last two growth rates at days 540 and 630 all at the p≤0.001 level.  Thus 
presenting the importance of mulch in the second year of growth in ground cover species, 
particularly, ‘Fire Power’ dwarf nandina, ‘Radicans’ dwarf gardenia, and ‘Big Blue’ 
liriope species.   Overall, a significant affect by the mulch was observed on the majority 
of the species at sometime throughout the study.  This two-year study again confirms the 
positive impact of mulch on the growth rate, establishment and aesthetic quality of 
ornamental plants.  Mulch did not significantly affect the visual quality of any of the 
species.  For visual quality means at each planting depth consult tables 9-16.  
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Table 17.  The effects of mulch on growth of ornamental ‘George Tabor’ azalea in the 
field. 
 
 
zGrowth Index= Average of height+width+width. 
Days After Planting 
 
 
Mulch 
Treatment 
 
 
0 
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
63.5z 
 
  1.2 
 
64.6 
    
 1.2 
  
 
  ns 
66.5 
   
 0.9 
 
66.9 
    
 1.0 
       
 
     ns 
64.5 
   
 1.7 
 
61.1 
    
 2.8 
       
 
     ns 
68.0 
    
1.5 
 
67.6 
    
 1.2 
       
 
     ns 
66.3 
    
1.5 
 
69.5 
   
 1.4 
      
 
     ns 
65.0 
   
 1.5 
 
67.0 
   
 1.4 
       
 
     ns 
71.4 
   
 2.3 
 
68.1 
    
 1.5 
       
 
    ns 
76.7 
   
 2.3 
 
75.8 
    
 1.5 
       
 
     ns 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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Table 18.  The effects of mulch on growth of ornamental bald cypress in the field. 
 
Days After Planting 
 
Mulch 
Treatment 
 
0 
 
90 
 
180 
 
270 
 
360 
 
450 
 
540 
 
630 
 
                  ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
147.2 z
 
   4.1 
 
141.6 
    
    3.6 
  
 
  ns 
135.7 
   
     2.8 
 
132.7 
    
    2.6 
       
 
     ns 
285.1 
   
     6.4 
 
308.7 
    
     6.9 
       
 
     *** 
372.9 
    
  10.7 
 
424.3 
    
   8.7    
 
      
    *** 
463.6 
    
   18.1 
 
501.6 
   
   14.6 
      
 
     ns 
513.5 
   
  26.9 
 
578.8 
   
   22.3 
       
 
     * 
361.9 
   
  15.3  
 
400.1 
    
   13.5 
       
 
    * 
389.2 
   
 15.8 
 
426.2 
    
   13.9 
       
 
     * 
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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Table 19.  The effects of mulch on growth of ornamental ‘Natchez’ crape myrtle in the  
field 
 
 
 
Days After Planting 
 
 
Mulch 
Treatment 
 
 
0 
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
                      ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
101.1 z
 
   2.6 
 
106.0 
    
    2.2 
  
 
  ns 
117.3 
   
     1.6 
 
117.9 
    
    1.9 
       
 
     ns 
159.8 
   
     2.0 
 
166.0 
    
     1.6 
       
 
    *** 
241.5 
    
    5.3 
 
241.5 
    
   4.0    
 
      
     ns 
263.0 
    
   4.5 
 
261.8 
   
   4.7 
      
 
     ns 
282.4 
   
    4.4 
 
275.2 
   
   3.5 
       
 
      ns 
294.0 
   
  4.9  
 
288.4 
    
    3.5 
       
 
    ns 
313.5 
   
 4.8 
 
310.0 
    
  3.6    
 
    
     ns   
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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Table 20.  The effects of mulch on growth of ornamental dwarf gardenia in the field. 
 
 
 
Days After Planting 
 
 
Mulch 
Treatment 
 
 
0 
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
                      ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅(cm) ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
  51.5 z
 
    0.8 
 
  57.6 
    
    0.7 
  
 
  ** 
  43.5 
   
    1.3 
 
  42.2 
    
    1.1 
       
 
     ns 
49.3 
   
  1.8 
 
43.1 
    
   1.1 
       
 
     * 
55.8 
    
    3.0 
 
  49.5 
    
   2.0    
 
      
     ** 
125.4 
    
   3.9 
 
110.7 
   
   2.2 
      
 
     * 
113.6 
   
    3.0 
 
  93.9 
   
   2.1 
       
 
    *** 
139.2 
   
   3.3  
 
101.0 
    
    2.8 
       
 
    *** 
157.7 
   
  3.7 
 
117.6 
    
   4.0   
 
    
    ***  
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
 
 
 
 
 
 
 
 
 
 
 46 
 
 
  
 
 
Table 21.  The effects of mulch on growth of ornamental ‘Fire Power’ dwarf nandina in 
the field. 
 
 
Days After Planting 
 
 
Mulch 
Treatment 
 
 
0 
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
                    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
  24.1 z
 
    0.8 
 
  25.3 
    
    0.8 
  
 
  ns 
  23.6 
   
    0.8 
 
  24.4 
    
    0.6 
       
 
     ns 
33.2 
   
  1.8 
 
32.2 
    
   2.9 
       
 
     ns 
34.4 
    
    1.1 
 
  31.9 
    
   1.2    
 
      
     ns 
 41.4 
    
   1.4 
 
 38.2 
   
   0.9 
      
 
     * 
  38.7 
   
    1.5 
 
  36.1 
   
   1.1 
       
 
      * 
 41.4  
   
   2.0  
 
  32.7   
    
    1.8 
       
 
    *** 
46.9 
   
  2.0 
 
38.2 
    
  1.9    
 
    
    ***  
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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Table 22.  The effects of mulch on growth of ornamental ‘Clara’ Indian Hawthorn in the 
field. 
 
 
Days After Planting 
 
 
Mulch 
Treatment 
 
 
0 
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
                   
                     ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
  30.4 z
 
    0.8 
 
  31.6 
    
    0.5 
  
 
  * 
  39.9 
   
    0.8 
 
  41.1 
    
    0.6 
       
 
     ns 
48.4 
   
  0.7 
 
50.1 
    
   0.7 
       
 
     * 
  62.8 
    
    1.0 
 
  62.4 
    
   1.1    
 
      
     ns 
 70.9 
    
   1.5 
 
 67.8 
   
   1.3 
      
 
     ns 
  73.1 
   
    1.4 
 
  70.2 
   
   1.5 
       
 
     ns 
    83.8  
   
   1.5  
 
  80.0   
    
    1.7 
       
 
    ns 
92.3 
   
  1.6 
 
88.7 
    
  1.7    
 
    
    ns   
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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Table 23.  The effects of mulch on growth of ‘Big Blue’ ornamental liriope in the field. 
 
 
Days After Planting 
 
 
Mulch 
Treatment 
 
 
0 
 
 
90 
 
 
180 
 
 
270 
 
 
360 
 
 
450 
 
 
540 
 
 
630 
                      ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
  51.5 z
 
    2.0 
 
  57.6 
    
    2.0 
  
 
  ** 
  43.5 
   
    1.2 
 
  42.2 
    
    1.0 
       
 
     ns 
49.3 
   
  1.9 
 
43.1 
    
  1.5 
       
 
     * 
  55.8 
    
    1.6 
 
  49.5 
    
   1.7    
 
      
     ** 
 125.4 
    
     4.4 
 
 110.7 
   
     3.6 
      
 
      * 
  113.6 
   
      3.7 
 
  93.9 
   
    3.8 
       
 
    *** 
  139.2  
   
     6.5 
 
  101.0   
    
      5.0 
       
 
   *** 
157.7 
   
   6.6 
 
117.6 
    
  5.1    
 
    
   ***   
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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Table 24.  The effects of mulch on growth of ornamental ‘Little Gem’ magnolia in the 
field. 
 
 
Days After Planting 
 
Mulch 
Treatment 
 
0 
 
90 
 
180 
 
270 
 
360 
 
450 
 
540 
 
630 
                     ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ (cm)⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
Mulched 
              
            SE 
 
Unmulched 
 
             SE 
 
 
Significance 
  56.2 z
 
    1.3 
 
  56.2 
    
    1.1 
  
 
  ns 
  66.3 
   
    2.0 
 
  63.1 
    
    1.7 
       
 
     ns 
168.3 
   
   6.4 
 
186.7 
    
    6.2 
       
 
     ** 
  175.4 
    
      6.0 
 
  193.2 
    
     6.8   
 
      
     * 
 223.8 
    
     6.3 
 
 254.0 
   
     8.7 
      
 
     ** 
  234.1 
   
      5.8 
 
  257.8 
   
     7.9 
       
 
     * 
  251.8  
   
     5.6 
 
  275.4   
    
      8.0 
       
 
     * 
434.9 
   
   9.8 
 
477.8 
    
13.9    
 
    
   **   
zGrowth Index= Average of height+width+width. 
Based on F-Test: ns=nonsignificant, ∗=significant at the p≤0.05 level, **=significant at 
the p≤0.01, and ***=significant at the p≤0.001 level. 
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CHAPTER 4 
 
 
 
 
 
 
 
 
 
 
EFFECTS OF PLANTING DEPTH ON NINE SPECIES OF CONTAINER 
GROWN ORNAMENTAL PLANTS 
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Introduction 
 
 Container-grown ornamental production is a major constituent of the nursery 
industry in the United States.  Container production of wholesale nursery stock has 
increased dramatically within the last 30 years (Ingram, et al., 1993).  In Louisiana, 
nursery stock and production accounted for $157,469,355 in 2001 (AgSummary, 2002), 
and $161,529,985 in 2003 of the agricultural and natural resource revenue (AgSummary, 
2003). Growing plants in containers is a unique production system compared to growing 
plants in field soil.  Container plants are grown in substrates that contain a limited amount 
of water, retain small quantities of nutrients and confine roots in a limited volume (SNA, 
1997).  
Overhead irrigation is the most practical and the most commonly used irrigation 
system for container production of ornamentals (Beeson, and Knox, 1991).  The standard 
practice in watering container-grown plants with overhead irrigation is once daily 
(Witcher, 2002).   
Milled pine bark is the main ingredient in container substrate for the production of 
nursery stock in the southeastern United States and is popular for several reasons 
including widespread availability, light weight, acid pH, ideal bulk density and low cost 
compared to other materials (Gilliam et al., 1984).  Pine bark is often used to serve as the 
organic component of container plant growth media and has been used successfully with 
sand as an inexpensive growth medium (Laiche, 1990).  Pine bark has proven to be an 
acceptable blend for commercial nursery use (Broussard, et al., 1999).  The optimal 
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 container medium will minimize the amount of management required for quality plant 
production (Ingram, et al., 1993).   
 The objective of this project is to determine what effect planting depth has 
on the growth rate and aesthetic quality of container grown ornamental plants.  With this 
experiment we expect to determine at which planting depth each species performs best 
overall, and it’s tolerances to improper planting depths.   
Materials and Methods 
 
The container planting depth experiment was conducted at the Burden Research Center 
over a two year period on three tree species: Magnolia grandiflora ‘Little Gem’, 
Magnolia (MG), Taxodium distichum, Bald Cypress (BC), and Lagerstromia indica x 
fauriei‘Natchez’, Crape Myrtle (CM), three shrub species: Rhododendron indicum 
‘George L. Tabor’, Azalea (AZ), Raphiolepis indica ‘Clara’, Indian Hawthorn (IH), and 
Loropetalum chinense ‘Burgundy’, Loropetalum (LP), three groundcovers: Gardenia 
jasminoides ‘Radicans’, Dwarf Gardenia, Nandina domestica ‘Fire Power’, Dwarf 
nandina, and Liriope muscari ‘Big Blue’, Liriope (LR).  Burden Research Center is 
located in Baton Rouge, Louisiana at longitude 30° 24’27” and latitude 91° 08’45” in 
USDA Hardiness Zone 8B.  In the container experiment, the plants were transplanted to 
one-gallon trade containers from liners.  The planting media was 90/10 pine bark/sand by 
volume. Osmocote Southern Blend 15-9-12™ and pelletized dolomitic limestone were 
incorporated into the media blend.  Southern Blend was incorporated at 7.4 lbs/yds.   For 
the gardenias which prefer a more acidic media, a separate mix was prepared using a 
lower lime rate of 4 lbs/yd-3.  On all of the remaining species, a lime rate of 8 lbs/yd was 
used.  Weeds were controlled in the container yard by hand.  Irrigation was provided by 
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 overhead sprinkler system at 7:00 am and 2:00 pm each day.  The three treatment depths 
included: 
1. At grade 
2. 3.8 cm below grade 
3. 7.6 cm below grade 
 
The plants were randomly assigned planting depths and placed at a foot-by-foot spacing 
on the container yard.  A randomized complete block design was used for this 
experiment.  Growth indexes were determined by measuring height and width in 
centimeters using a ruler for height and width of shrubs and ground covers and for the 
height of the trees; calipers were used to measure the diameter of the trunks of trees taken 
at the soil line of the pot in millimeters.  The growth index is an average of the height and 
width of each plant.  The depth in centimeters was added back to those planted at that 
depth after measuring to account for those that were deeply planted.   An average of the 
height and width accounted for the index of the plant and was taken every two months.    
Dry weight measurements were also taken on the container grown planting depth 
treatments.  Plant shoots and roots were harvested and dried at 65° C for 48 hours and 
weights were recorded. 
    For comparisons of treatment differences for every 60 days, analysis of variance 
was conducted in SAS.  When F-values indicated significant treatment effects, Duncan’s 
Multiple Range Test was used to compare pair-wise differences between treatments.  For 
all analyses, a p-value ≤ 0.05 indicated significance. 
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 Results and Discussion 
 
 Azalea growth was significantly affected by planting depth at days 120 and 180 at 
p≤0.05 level.  At day 120, ‘George Tabor’ azalea growth displayed a significant affect 
between each planting depth, growth decreased by 5 centimeters with each planting 
depth.  At day 180 a significant negative affect could be seen at the 7.6 cm depth 
treatment.  ‘George Tabor’ azalea was also the only species to show significant affect of 
planting depth as indicated by the dry weights of tops and roots of the harvested plants.  
The affect was especially seen in the top dry weights where a significance with each 
treatment was evident.  The root dry weights showed significant affect as well, at the 7.6 
cm depth.  Bald cypress, ‘Clara’ Indian hawthorn and ‘Radicans’ dwarf gardenia showed 
no significant affect by planting depth in the container study.  However, ‘Radicans’ dwarf 
gardenia did show a significant affect on the top dry weights at each planting depth 
treatment.  ‘Natchez’ crape myrtle showed significant affects at day 120 in the 7.6 cm 
depth treatment.  ‘Fire Power’ dwarf nandina showed a significant affect at day 180 at 
planting depths 3.8 and 7.6 centimeters below grade.  ‘Big Blue’ liriope showed a 
significant affect to all three planting depth treatments at days 0, 60, 180.  And lastly, 
‘Little Gem’ magnolia showed a significant affect to all three planting depth treatments at 
day zero.     
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 Table 25. The influence of Planting Depth on Container Grown Ornamental ‘George 
Tabor’ Azalea 
 
Days After Planting 
Plant            
Depth                           0                60                   120             180     
(cm)  Growth Index   
                                                      cm 
0 
 
3.8 
 
7.6 
26.6 ± a 
0.7  
25.7± a 
1.5 
25.7± a 
1.3 
28.0± a 
0.5 
24.7± a 
1.5 
24.2± a 
1.6  
35.2± a  
1.8 
30.4± b 
1.5 
25.0± c 
1.0 
 
37.8± a  
1.3 
32.8± a 
1.7 
23.6± b 
1.7 
 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
 
 
 
 
 
Table 26. The influence of Planting Depth on Container Grown Ornamental Bald Cypress 
 
Days After Planting 
Plant            
Depth                           0                60                   120             180     
(cm)  Growth Index   
cm 
0 
 
3.8 
 
7.6 
98.0 ± a 
 5.7  
103.5± a 
3.6 
107.4± a 
4.8 
111.1± a 
6.4 
122.4± a 
3.3 
123.4± a 
4.2  
123.5± a  
3.2 
129.0± a 
3.5 
127.4± a 
4.6 
 
133.0± a  
3.2 
137.6± a 
3.9 
136.0± a 
5.27 
 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
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 Table 27.  The influence of Planting Depth on Container Grown Ornamental ‘Natchez’ 
Crape Myrtle 
 
Days After Planting 
Plant            
Depth                                0          60       120             180    
(cm)                                               Growth Index   
                                                         Cm 
0 
 
3.8 
 
7.6 
61.8 ± a 
 1.2 
60.3± a 
1.8 
50.2± b 
3.8 
102.5± a 
6.0 
100.0± a 
4.0 
84.0± a 
8.3  
99.0± a 
3.7 
105.5± 
a 
3.8 
85.0± b 
5.3 
 
83.4± a 
4.2 
88.3± a 
3.7 
79.5± a 
6.1 
 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
 
 
 
 
 
 
Table 28. The influence of Planting Depth on Container Grown Ornamental Dwarf 
Gardenia 
Days After Planting 
   Plant            
   Depth                      0          60        120  180    
                                                            
                                         
         (cm)                                              Growth Index           
Cm 
0 
 
3.8 
 
7.6 
19.8± a 
 0.8  
18.4± a 
0.9 
17.5± a 
0.8 
31.3± a 
1.2 
31.0± a 
1.0 
29.2± a 
0.7 
40.8± a  
1.5 
42.0± a 
0.9 
40.5± a 
1.8 
 
35.3± a  
1.5 
38.3± a 
1.2 
37.5± a 
1.9 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
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 Table 29.  The influence of Planting Depth on Container Grown Ornamental ‘Fire Power’ 
Dwarf Nandina 
 
 
         Plant            
         Depth                     0          60       120             180    
         (cm)                                                     Growth Index 
Cm 
0 
 
3.8 
 
7.6 
13.5± b 
 1.2  
11.7± b 
1.4 
26.0± a 
8.8 
17.1± a 
2.1 
15.4± a 
2.0 
12.6± a 
1.2  
17.9± a  
2.7 
17.8± a 
2.8 
13.1± a 
2.2 
 
23.1± a  
7.1 
16.2± b 
2.0b 
13.3± b  
2.5 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
 
 
 
 
 
 
Table 30.  The influence of Planting Depth on Container Grown Ornamental ‘Clara’ Indian 
Hawthorn. 
Days After Planting 
          Plant            
          Depth                     0          60        120  180    
(cm)                                            Growth Index 
                                                            Cm 
0 
 
3.8 
 
7.6 
13.5 ± a 
 0.8  
14.6± a 
0.4 
14.2± a 
0.6 
16.8± a 
0.5 
16.0± a 
0.9 
17.7± a 
0.8  
22.6± a  
0.7 
27.0± a 
5.9 
22.5± a 
1.2 
 
21.1± a  
0.8 
20.0± a 
1.0 
20.8± a 
0.8 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
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Table 31.  The influence of Planting Depth on Container Grown Ornamental “Big Blue’ 
Liriope. 
Days After Planting 
Plant            
            Depth                     0                      60            120       180    
(cm)                                                     Growth Index 
                                                                   Cm 
0 
 
3.8 
 
7.6 
33.9± ab 
1.3 
34.7± a 
2.3 
32.8±b 
1.5 
42.2± a 
1.7 
35.7±b 
1.4 
33.3±b 
1.0 
100.9± a  
5.1 
102.8± a 
2.7 
94.8± a 
3.7 
 
159.00±a 
4.5 
140.4±b 
4.5 
122.0± c 
7.0 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
 
 
 
 
 
 
Table 32.  The influence of Planting Depth on Container Grown Ornamental ‘Little Gem’ 
Magnolia. 
Days After Planting 
            Plant            
           Depth                    0                    60        120  180    
(cm)                                                      Growth Index 
Cm 
0 
 
3.8 
 
7.6 
32.4± b 
1.8  
37.9± ab 
2.3 
42.1± a 
1.5 
34.0± b 
5.1 
42.6± a 
3.6 
44.7± a 
2.6  
43.0± a  
6.2 
48.9± a 
3.7 
49.9± a 
3.5 
 
49.5± a 
7.5 
53.1± a 
3.5 
54.1± a 
3.8 
 
All values are group (n=6) means ± SEM and those bearing the same superscript within  
columns are statistically significant (p≤0.05). 
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Table 33.  The influence of planting depth on root dry weight of several container  
grown ornamentals. 
          
Plant 
Depth 
     
  AZ          BC           CM          DG            DN         IH            LI            MG 
··(cm)··     ·····························································(g)··················································································      
 
   0 
 
       SE   
 
 
 
  3.8 
 
       SE 
 
 
 
  7.6 
 
       SE 
 
28.7 Za  
   
 2.6  
 
 
  
24.9a 
 
  3.6
  
 
 
  6.8b 
 
  6.8 
 
13.1a 
 
  1.9
 
 
 
12.7a 
 
  1.1
 
 
 
13.2a 
 
  2.0 
 
38.7a 
 
  2.6
 
 
 
 31.4a 
 
   3.1
 
 
 
 33.4a 
 
    6.3 
 
14.6a 
 
  2.1
 
 
 
 19.3a 
 
   3.4
 
 
 
 19.7a 
 
   2.8 
  
   4.1a  
 
   0.8
 
 
 
   4.8a 
 
   1.6
 
 
 
   2.8a 
 
   0.9 
 
25.1a 
 
  2.5
 
 
 
24.1a 
 
   3.9
 
 
 
 29.9a 
 
   4.7 
 
30.9a  
 
  6.8
 
 
 
35.4a 
 
  2.5
 
 
 
34.8a 
 
  5.4 
 
9.6 a 
 
  1.1
 
 
 
 10.6a 
 
   1.8
 
 
 
 9.6a 
 
   1.9 
 
ZMeans with the same letter are not significantly different within each column using 
DMRT(n=6, p≤0.05);  SE=Standard Error. 
AZ=Azalea, BC=Bald cypress, CM=Crape myrtle, DG=Dwf. gardenia, DN=Dwf. Nandina, 
IH=Indian hawthorn, Li=Liriope, MG=’Little Gem’ Magnolia. 
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Table 34.  The influence of planting depth on shoot dry weight of several container  
grown ornamentals. 
          
Plant 
Depth 
     
  AZ          BC           CM          DG            DN         IH            LI            MG 
··(cm)··        ·····························································(g)·················································································· 
 
   0 
 
       SE   
 
 
 
  3.8 
 
       SE 
 
 
 
  7.6 
 
       SE 
 
22.4 Za  
   
 3.2  
 
 
  
16.6b 
 
  1.5
  
 
 
  6.0c 
 
  1.4 
 
21.0a 
 
  3.0
 
 
 
23.3a 
 
  1.8
 
 
 
23.9a 
 
  2.9 
 
35.2a 
 
  2.3
 
 
 
 40.0a 
 
   5.0
 
 
 
 31.2a 
 
    6.1 
 
34.3 b 
 
  2.8
 
 
 
 45.4a 
 
   4.4
 
 
 
 42.0ab 
 
   2.6 
  
   3.9a  
 
   1.7
 
 
 
   4.0a 
 
   1.6
 
 
 
   2.5a 
 
   0.9 
 
27.1a 
 
  2.2
 
 
 
22.5a 
 
   2.9
 
 
 
 25.4a 
 
   2.4 
 
35.4a  
 
  8.3
 
 
 
39.3a 
 
  5.1
 
 
 
25.0a 
 
  5.9 
 
14.7 a 
 
  2.0
 
 
 
 17.1a 
 
   3.0
 
 
 
 12.3a 
 
   2.7 
 
ZMeans with the same letter are not significantly different within each column using 
DMRT(n=6, p≤0.05);  SE=Standard Error. 
AZ=Azalea, BC=Bald cypress, CM=Crape myrtle, DG=Dwf. gardenia, DN=Dwf. Nandina, 
IH=Indian hawthorn, Li=Liriope, MG=’Little Gem’ Magnolia. 
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CHAPTER 5 
 
 
 
 
 
 
 
 
 
CONCLUSIONS 
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 Planting depth can be critical to the successful production of containerized 
ornamental plants as well as, field grown ornamental plants.  Specifically, excessive or 
insufficient planting depths must be avoided to maximize plant growth and vitality.  To 
achieve this goal, specific tolerances of several universally used species should be 
established.   
 The results of this experiment indicate or suggest that planting depth has no 
significant affect on any of the nine species of plants used in this study.  Overall, all of the 
species showed increased growth index throughout the two-year study with the exception 
of a slight decrease in growth index in the first year after an apparent cold snap.  However, 
not all species were affected by this cold snap by a drop in growth index.  Crape myrtle, 
Indian hawthorn, and ‘Little gem’ magnolia showed a constant increase in growth index 
throughout the entire study. 
 Chapter 3 results suggested that mulch had a significant affect on the growth of all 
of the species at some point in this study where mulch was used with the exception of 
azalea.  Again, perhaps this is due to the poor quality of the plants at the time of transplant.  
Because these specimens were of such poor quality, they were already stressed and could 
not benefit from the application of mulch.    Therefore, confirming that by using mulch, 
you can increase plant growth as shown by these results.   
 In Chapter 4, we see that planting depth had a significant affect on five of the 
container-grown ornamentals.  No significant effect was evident on the bald cypress, Indian 
 63 
 
 
 hawthorn, and dwarf gardenia.  However, dwarf gardenia did show a significant affect of 
the planting depth on the dry weights of shoots that were harvested.   
 Future work in planting depth should continue to focus on the affect of growth rate 
on ornamentals in both container and in the field.  Especially, in containerized ornamental 
plants where the most significant affect was observed.  Establishing species specific 
planting depths can greatly enhance the growth rate and transplant success of containerized 
ornamental plants.  Although, no significant affect was observed in the field on the effect of 
planting depth, mulch showed a great significance.  There have been many studies to 
display the advantages of mulch.  These studies should continue to once again, establish 
species-specific requirements for mulch. 
 Perhaps future work should consider more extreme planting depths that can often 
times occur.  I believe they would show a significant effect on the growth rate of 
ornamental species. 
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Figure 1.  Temperature and rainfall data for Burden Research Center in 2001. 
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Figure 2.  Temperature and rainfall data for Burden Research Center 2002. 
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Figure 3.  Temperature and rainfall data for Burden Research Center in 2003. 
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 Table A.1.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A1.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Results Rating 
 
pH 
 
5.4 
 
 
 
Low 
Phosphorus, ppm 20 
 
 
Low 
Sodium, ppm 52 
 
 
Very Low 
Potassium, ppm 73 
 
 
Low 
Magnesium, ppm 214 
 
 
Very High 
Calcium, ppm 
 
940 
 
 
 
Low 
Bases, meq/100g 
 
 
6.9  
Soil Area 
 
 
Upland 
Texture 
 
 
Silt Loam 
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Table A.2.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A2.   
 
 
Test Results Rating 
 
pH 
 
5.4 
 
 
 
Low 
Phosphorus, ppm 19 
 
 
Low 
Sodium, ppm 63 
 
 
Very Low 
Potassium, ppm 69 
 
 
Very Low 
Magnesium, ppm 214 
 
 
Very High 
Calcium, ppm 911 
 
 
 
Low 
Bases, meq/100g 
 
 
6.8 
Soil Area 
 
 
Upland 
Texture Silt Loam 
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Table A.3.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A3.   
 
 
Test Results Rating 
 
pH 
 
5.4 
 
 
 
Low 
Phosphorus, ppm 15 
 
 
Low 
Sodium, ppm 51 
 
 
Very Low 
Potassium, ppm 77 
 
 
Low 
Magnesium, ppm 252 
 
 
Very High 
Calcium, ppm 987 
 
 
 
Low 
Bases, meq/100g 7.4 
 
 
Soil Area Upland 
 
 
Texture Silt Loam 
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Table A.4.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A4.   
 
 
 
Test Results Rating 
 
pH 
 
5.2 
 
 
 
Low 
Phosphorus, ppm 38 
 
 
Medium 
Sodium, ppm 32 
 
 
Very Low 
Potassium, ppm 60 
 
 
Very Low 
Magnesium, ppm 176 
 
 
High 
Calcium, ppm 827 
 
 
 
Low 
Bases, meq/100g 
 
 
5.9  
Soil Area Upland 
 
 
Texture Silt Loam 
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Table A.5.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A5.   
 
 
 
Test Results Rating 
 
pH 
 
5.4 
 
 
 
Low 
Phosphorus, ppm 20 
 
 
Low 
Sodium, ppm 52 
 
 
Very Low 
Potassium, ppm 73 
 
 
Low 
Magnesium, ppm 214 
 
 
Very High 
Calcium, ppm 940 
 
 
 
Low 
Bases, meq/100g 
 
 
6.9  
Soil Area 
 
 
Upland  
Texture 
 
 
Silt Loam  
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Table A.6.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A6.   
 
 
 
Test Results Rating 
 
pH 
 
5.6 
 
 
 
Low 
Phosphorus, ppm 40 
 
 
Medium 
Sodium, ppm 48 
 
 
Very Low 
Potassium, ppm 65 
 
 
Very Low 
Magnesium, ppm 170 
 
 
High 
Calcium, ppm 917 
 
 
 
Low 
Bases, meq/100g 
 
 
6.4  
Soil Area 
 
 
Upland  
Texture 
 
 
Silt Loam  
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Table A.7.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A7.   
 
 
 
Test Results Rating 
 
pH 
 
5.8 
 
 
 
Low 
Phosphorus, ppm 38 
 
 
Medium 
Sodium, ppm 77 
 
 
Low 
Potassium, ppm 76 
 
 
Low 
Magnesium, ppm 226 
 
 
Very High 
Calcium, ppm 1124 
 
 
 
Medium 
Bases, meq/100g 
 
 
8.0  
Soil Area 
 
 
Upland  
Texture 
 
 
Silt Loam  
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Table A.8.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A8.   
 
 
 
Test Results Rating 
 
pH 
 
5.8 
 
 
 
Low 
Phosphorus, ppm 31 
 
 
Medium 
Sodium, ppm 51 
 
 
Very Low 
Potassium, ppm 81 
 
 
Low 
Magnesium, ppm 241 
 
 
Very High 
Calcium, ppm 1191 
 
 
 
Medium 
Bases, meq/100g 
 
 
8.4  
Soil Area 
 
 
Upland  
Texture 
 
 
Silt Loam  
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Table A.9.  Soil Test analysis data for the Burden Research Center.  Soil sample results for 
A9.   
 
 
 
Test Results Rating 
 
pH 
 
5.8 
 
 
 
Low 
Phosphorus, ppm 28 
 
 
Low 
Sodium, ppm 84 
 
 
Medium 
Potassium, ppm 96 
 
 
Medium 
Magnesium, ppm 276 
 
 
Very High 
Calcium, ppm 1344 
 
 
 
Very High 
Bases, meq/100g 
 
 
9.6  
Soil Area 
 
 
Upland  
Texture 
 
 
Sandy Loam  
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 Table A.10.  Soil Test analysis data for the Burden Research Center.  Soil sample results 
for A10.   
 
 
 
Test Results Rating 
 
pH 
 
5.6 
 
 
 
Low 
Phosphorus, ppm 16 
 
 
Low 
Sodium, ppm 48 
 
 
Low 
Potassium, ppm 89 
 
 
Medium 
Magnesium, ppm 267 
 
 
Very High 
Calcium, ppm 1239 
 
 
 
Very High 
Bases, meq/100g 
 
 
8.8  
Soil Area 
 
 
Upland  
Texture 
 
 
Sandy Loam  
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Figure 4.  Map of soil sample locations in the field. 
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